Biomagnetic Measurements for Assessment of Fetal Neuromaturation and Well-Being by Audrius Brazdeikis & Nikhil S. Padhye
Selection of our books indexed in the Book Citation Index 
in Web of Science™ Core Collection (BKCI)
Interested in publishing with us? 
Contact book.department@intechopen.com
Numbers displayed above are based on latest data collected. 
For more information visit www.intechopen.com
Open access books available
Countries delivered to Contributors from top 500 universities
International  authors and editors




the world’s leading publisher of
Open Access books














































    
    !
 ! 



















 #!  
!




 &'()*  




 "  "





" #   
   
    
# " 
 #  ! +   !
 ,#
#     
""  $
 !  " #" &-.+/*0   !   # 
  

 "   !
 "  "  
#

  -.+/  # !
 "
 #  
  !





    





















 " '() !
!  !




  1" 20
, ,
 0
 #   
!#! 
"" !! 
     '() $ 
#
" !










"  " " "
  
   






 +   "














  "" 
 #    
 "  -.+/   "0   
!0 
 




 " !  
  






















  "  4 + " 




  " "




















 0 '() 







































"     
,
!
    
"  
"0 '() !  "" " ! 
 
  
   

" + "  50 
 "  
"
   '()  
  ""
    


































   6 "  &
!0 778* + 
" 0 
 -.+/  

""  0      
  "
 6 1" 0
" #     
  # 
 "   
  
   
"!
      
     ""
     " 0   !
  
     ,$
 
   !
!     !
 "  %,
$
 
   
 $ "

"  "  ""   








   
  # 
 !
  " # 


















 "  
   
 " -.+/ 
   
  "













!! "  $     


















































































  " 
 -.+/   
!
 " 
  "  
"






@ "0 778G @ "0 <<<*  -.+/,
 !
 "  ! 
&!
 ! *  $"!





!   
 !
 "  











   
 
  
     1"   "   
 
!   "
" "
 $!  









    !  











 0 !"0 
 ,  
  !0 
   " 
" 0 "

 "    ! H  "" ! "  
 














H ! " #!
 "  " 
-.+/  
 
 ""    
!  
      
! 








  !  ""
!   
  !0 
"










   "
   "   


















 !    
 ! , 
!  
  
   %  + 
 ,
"
 0     
! ! 
 !
 !   
    #     !

 "!  &"
     
    * " 
 !

















 !  
  
 :3         "
   






















! 0 &"0* ", 
! G &* 






+!   
 0   














0   
"   
  






































   
"  &    " *","  
 !
 
 ,  ", 
 
 #
 # L	:L  LM	:LM &	    ,"!    
!
















"     
"       
 !  ! 
! 
  " "
   
   !
" " &N"  
0 773*
,
   " 
!  &K











0 <<8*  
   #    ! 
"!  
 , 















"""  ! 







     !
!  #" :   






























!   
0 7P5G '
 
#   
0 7P7* F




   

  , 


















"   "
    "











 "  " "
    










  ! 
#       !
 "  "!
 
 !0" " 

  
" ""  





















 " & 0 
#



















   & " C 	


























+ "  
0 #!   -.+/  ! 
   








 &  

0 <<3G 	
   













































"     
, , 
  &O* 




























  " %  
 "













































































 O  






















!  "0 	:0   
 





















   
  
  




 "  

" ! 
 !"#  ! &* 































    "   


" #  






























  "$   
  









































( *   
+'
&












































   
!
 %/  



















  @   
" 
  "
     







































   !! % 4  "
"
  O   





















	       !
 
 
       + 
 0
!
     
 5 	 #





















































































"  '() 
#! ! 
   O   

 















 #    0=8

 ! "   "
   " #
     "

 
   ##
"   
  
      























0   ,"
"  
   
 "!! """  
 









































































 "  &!







































 ""  
"

 -O  "  "   



















,!-O "  
 !
  "" !!   
 !
 "
-O  "   !
 





































































   
!  "!  
       
 
 ,







































































 !" #  ! 

"0 !
      
 !
 




+      0 -.+/  " 
    " !
 "

!   
  8F35   
 
 






























  !  
 !
















% P  
,! -O  "  "! 

















4   38  '  
 
 
  # "








    

" 
EOK    $"

    
 #

























 !"# !$ 
   
   "!
 "  "









     " 
 






   
















      




     !"
    OO,0   
" "




       
  
"   









 ""  !
 "
 
    #
  B #  ! "
   
#      

"
    
   &E
$   
0 <<8G %
   
0 <<8* K

















   ""       
 , ,



































 OO,  !
    " 
  

 &   
0
774G )   
0 <<<*  "  ,
 "
  " 














   









!  ""  
    '+ (  






( # '()" 
!













































!   ", 
!  ", " & "  *  
  " #
  !  
  "  









   " &	
 

0 <<3*   "
 
"!      

 #   
# 
!   






















!   
 














! 3   3P)  
   "   
  $) 











     "    

 
 ! 4   38
)W" "

! " !  
     
 
!
  <!  



























 "     










,'()  !#   

  "$ 
!
 " 










































   







    !#   $
  




"   3 
 8     

























   $
"   !0   B! 
! &B!0 7=8* 

"! 














  #   






 C '0 77PG (
   
0 <<* " 





!  OO,  7 
   
" !  
  
  78 
 
!  




      
  
 !!      N!#,
!#     "       ,!  &
#0 777* %
"0 
 !  

   
    "   











 !   
 
   " 
   " !

  
     ,$" &B%* 
 ! <<5   <5 E 


































































































































% 7  








  	  !
 "     B%   ,
! 
 
 	  
    
 #
  
























 "  
"
  





0 <<<*  OO, 

" 



















   
















 #"  ,!
   ,!
  





   
!  "" 
 
  E 
     ,
 "
   " 
    !
  !
 ! (          !!
 !





   (0  OO,
! 
!  
   4<<! 
"
      
" " "     
#
 OO  #







 !  " "   E% 
 B% 











1 !  
O 
  "$
    !! !
"   
 
 




   
0 77*   
  "
 "
"     



















"   B% #   









































   ! "
   
 #  
 

























  "     !
 " #! 0  
0 
 ! "
























       "















































     




    "  ,!
 
#    OO, &% *  
 "
    
 "
0  
     5 &"    !"

 < * 
 
   "   "
 














     !
  !   "
   
    
   !"
 
" 
   )     




  " 
    











  " 
   ! 5<U  




























 !  "
 #  EOK  
     E% 
    





  " 

"    
 !" #  !   "  !
 
     
   "
  ,! 
 
 +      
    "

 !
    
" #   

!
  "# !W#
  
  \,] !
  








    $ !+ !

  
     !





































   















 "  
!
 
   

!
  " 
 !




  "    B% #

"   
  
      
   
!
  " ,, $
,#  

W   
OO,
  






"    
   
 EOK  ! "! 
 ,
   




     
! ' @ # 




     
     
 
OO,0 





"  "   )# 

! 
""  "!  !  
   #  "!  
 
"


















   "
       OO, " 
 0 
   
 
"" "






    
  #



















   
  
  
0      "












    "
   "   


     
 EOK &B
   
0 <<5*    
  
 # " 
"   
" 
   !
  
    
   




























































    

 !" #  !  




       
!     
! ' 
 
  $0 "













"!  !"   #!   
 
    
"
 ! " !



































W()   
 ""
 
   !  "   $ #!
 "
  !




!   
 # !
  !
  #! 

!#! "





   
  
   
 ""



















     " #!  
 "  
   

   ""
 !  
























0 G ^0 Z Z C (0 ( @ &<<3* ,#
# 
!     
 
"    ""
 #!   -.+/ 









   
!
"  
 -O  "    
"    
   

















0 G KS$,%0 ) 6G 
0 + (G 
0   C K
0 '  &<<=*





   








0 G '0  'G #
0 )G '
 0 / C %"0 O &<<5*
' "
 !















E Z &77=* % 
 
  #! 































 0 /G #
0 )G / B0  C O!















" ! 1 2 0P70<8P<
/
10 / 	G 	








0 OG H0  &<<5* % 





" "    "!  

    - 
' 05<070445=,4484







0 O B &<<8* ""  $




 1  $
	 0==0<<,45
%
0 ( G  
_ '
$0 6 G 	
0 6 C )
!














0 'G 0 ' )G '
0 ) C (  0  &<<8* (!
   ,

 
   !
 I "




   
 "
   




























' 0 6 WG '0 ) 	G 0 ( N C  








































 #  
 
  


















  "!  

 
 !   
 
  




 - ' 050447,48
E0 N WG   
0 E G (!




































0N &<<8*  



























0 Z C ' 0  &777











































  #   




















, - ' -, 004?5=
N"0OEGO0 6 OG 0 6 TC)

0@ 6 &773*  -.+/
! 
!  2 08304<3?4<5
B

0  C '0 ) 	 &77P*  " 




















































0 H &7P7* W" "    ! ,"

!











'0 6 (G %0 W OG -0 G @0 G 

0 .G 	






















H0 W N C %
0 N &777* % 
   
  
 
    !


































































































! !	 5  0=P0<37,<47

#






 " ""     !
 "
#! - ' 030,
"0 N C 
0 6 &7=8* K

    
  
     
 
 












 "0 N C 	
0  + &<<8* 	!






 0 OG 	
0G T

0 KG "0'C'0E) &<<3* + 
 


























!   




























































 0 +I *$9-'* 886 $9-'* 
, #  0 K












































0 6 &<<<* ' "
 -.+/ !
 "  !0 +I !
 



























































! 0 Z C E0 O B &774* H   
" 
 






I "   
 




!	  5   0 880
O4<,O47
Z
0 KG  
0 @  C T
!





































New Developments in Biomedical Engineering
Edited by Domenico Campolo
ISBN 978-953-7619-57-2
Hard cover, 714 pages
Publisher InTech
Published online 01, January, 2010
Published in print edition January, 2010
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
Biomedical Engineering is a highly interdisciplinary and well established discipline spanning across
engineering, medicine and biology. A single definition of Biomedical Engineering is hardly unanimously
accepted but it is often easier to identify what activities are included in it. This volume collects works on recent
advances in Biomedical Engineering and provides a bird-view on a very broad field, ranging from purely
theoretical frameworks to clinical applications and from diagnosis to treatment. 
How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Audrius Brazdeikis and Nikhil S. Padhye (2010). Biomagnetic Measurements for Assessment of Fetal
Neuromaturation and Well-Being, New Developments in Biomedical Engineering, Domenico Campolo (Ed.),
ISBN: 978-953-7619-57-2, InTech, Available from: http://www.intechopen.com/books/new-developments-in-
biomedical-engineering/biomagnetic-measurements-for-assessment-of-fetal-neuromaturation-and-well-being
© 2010 The Author(s). Licensee IntechOpen. This chapter is distributed under
the terms of the Creative Commons Attribution-NonCommercial-ShareAlike-3.0
License, which permits use, distribution and reproduction for non-commercial
purposes, provided the original is properly cited and derivative works building
on this content are distributed under the same license.
